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Abstract—On the one hand about 3% to 12% of school-aged 
children present Attention Deficit Hyperactivity Disorder (ADHD), 
a situation that is characterized by attention deficit, impulsiveness 
and restlessness, coming from a change in the neurotransmitters of 
the central nervous system, caused by psychological messes, 
environment effects or genetic characteristics. One the other hand, 
when one´s aim is the prediction of ADHD in children and 
teenagers, we need to be able to handle incomplete or default data, 
like the one in ActiGraph´s images that may exhibit potential 
disordered sleep patterns. Indeed, using a new approach to 
knowledge representation and reasoning based on Logic 
Programming, complemented with a computational framework 
based on Artificial Neural Networks, ActiGraph’s pioneering 
actigraphy monitoring systems may deliver, on the fly, real world 
information about sleep/wake behavior, circadian rhythms, 
daytime physical activity, and environmental light intensity for the 
study and clinical assessment of sleep disorders and the 
relationship between sleep and chronic disease. 
Keywords—ActiGraph´s Images; Attention Deficit Hyperactivity 
Disorder; Logic Programming; Knowledge Representation and 
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I.  INTRODUCTION 
Attention Deficit Hyperactivity Disorder (ADHD) has been 
the aim of several studies that intend to associate the syndrome 
with behavioral and corporal symptoms [1] [2]. The scientific 
attention given to this condition results from the supposed 
associated risks, such as function and skill deficit, poor self-
esteem, namely leading to substance use, and even abuse, from 
hyperactive individuals [3]. Some of this disarray's major 
characteristics are the individual’s inability to stop and think 
before acting (impaired response inhibition), excessive task-
irrelevant activity, restlessness and lack of attention or 
persistence, resulting in sleep disorders and problems with their 
emotional reactions [4]. The criteria used to diagnose the 
illness are not objective, since the precise causes have not yet 
been identified, but there are some grounded features that may 
be used to define the problem. Indeed, there are three 
significant forecasters of hyperactivity, i.e., maternal prenatal 
smoking, maternal depression and hostile parenting [5]. 
Several researches have proposed that the tobacco components 
may damage brain structure and decrease the flow of oxygen 
and nutrients, increasing the child’s risk to persistent 
hyperactive signals [6] [7]. Individuals with a depressed 
mother and hostile parents also have significant risk of 
suffering from the disease [5]. Other factors that have shown to 
be significant in ADHD diagnose were health conditions, such 
as hypertension and obesity [8]. ADHD seems to be also 
associated with circadian rhythm alterations, such as sleep-
wake rhythm, as hyperactivity and attention based symptoms 
are more expressed at specific times of day, particularly in the 
afternoon [9]. Sleep reports obtained with actigraphy and 
histograms have also shown that children with ADHD present 
lower sleep efficiency [10]. Regarding kinship, studies of 
dizygotic and monozygotic twins that have grown up in the 
same environment have been examined to determine the 
genetic versus the environmental contribution, concluding that 
about 75% of the ethologic contribution to ADHD is genetic. 
The gene associated with this disorder has been widely 
confirmed to be the 7-repeat allele of the D4 dopamine receptor 
gene (DRD4*7), but nothing has been until now properly 
settled, since studies are greatly awed by factors including 
non-blinded diagnoses and the failure to study the biological 
relatives of adopted [3]. Demographic characteristics as age, 
gender and education are mainly present in the disorder 
diagnosis too [11]. In fact, doctors applied different methods of 
ADHD diagnostic, using subjective information, such as 
behavior reports provided by teachers or parents, and clinician-
patient interviews, or by means of objective sources, like 
mental tests, medical imaging or biomedical studies [10]. 
Pattern recognition techniques like Independent Component 
Analysis (ICA) have been applied in subjective methods to 
reduce the length of questionnaires without decreasing its 
effectiveness [12]. Large part of the biomedical studies has 
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